This paper generalizes the Chapman's method for applying to an uniform ship-like body forced to oscillate sinusoidally in calm water with constant forward-speed. Chapman (1975) solved the problem for a flat plate oscillates in yaw and sway by expressing the solution as a Duhamel integral of the two-dimensional (2-D) inditial solutions. In the present paper, this inditial solution is obtained as the sum of all harmonic components when a 2-D body oscillates in calm water. As an example, the singularity distributions on the central axis of the body required for the far-field solution are evaluated by the present method and compared with the strip theory for an uniform slender-body forced to heave and pitch. The relationship between the present method and the strip theory is discussed and it is shown that the both solutions are equivalent when the length of a body is assumed to be infinitely long or in the zero forward-speed limit.
Introduction
Two methods are in use today for solving the problem of a slender-body oscillating in the presence of a free-surface with forward-speed. The first method is the two-dimensional (2-D) approach which is the so-called strip theory, and the second one is the three-dimensional (3-D) approach which is a more mathematical method based on the slender-body theory (Takagi & Ohkusu (1977) ). The former is confirmed to give a fairly good predictions in comparison with the experimental values and it is of great practical importance in ship motion theory (Takaishi & Kuroi (1977) ). But the strip theory has some deficiencies arising from the fact that the effect of the forward speed can not be considered rationally, and it has some discrepancy with the perturbation analysis.
The latter have developed for improving the strip theory, but it could not give us much better results than the strip theory.
Recently Maruo (1978) derived the improved. slender-ship theory for predicting the hydrodynamic forces and moments on a ship in heaving and pitching motions.
His results show much better agreement between computed and experimental values in comparison with the results of the strip theory.
In the forward-speed case, however, the problem is much more complicated than in the zerospeed case and the analysis may be still more incomplete. In this case, even within the limit of linearity, there is one major problem which arises from the non-homogeneous free-surface condition in perturbation process. Ogilvie & Tuck (1969) treated this non-homogeneous free-surface condition consistently in terms of slender-body theory, and they derived an interaction effect between the oscillatory motion and incident stream. Faltinsen (1974) shows much better agreement between computed and experimental results of heave and pitch coupling coefficients when the interaction effect in the Ogilvie & Tuck formulae is considered.
By using a different approach from the slendership theory, Chapman (1975) solved the problem of yaw and sway oscillations of a long flat-plate with the 3-D linearized free-surface condition. The characteristics of the Chapman's approach are that he only assumes the slenderness of the body and retaines all four terms in the linearized free-surface condition. Then he determined the solution by considering the near-field problem only. In his method the solution is expressed as a Duhamel integral of the 2-D inditial solutions  and the results of the hydrodynamic  coefficients  have much better agreement with the experimental measurements.
However, he uses a finitedifference scheme for solving the 2-D inditial solution, and it is hard to apply his method directly to a ship-like body.
In this paper we generalize his method by using the Fourier integral analysis, and develope an analytical procedure for solving the 2-D inditial solution.
The solution as it shown is obtained as the sum of all harmonic components when a 2-D body oscillates in calm water.
As an example, the numerical calculations have been done for an uniform body with circular cross section.
It has found that the forwardspeed effect appears at the fore part of the body, and the present method gives the same results as the strip theory when the length of the body is assumed to be infinitely long or in the zero for ward-speed limit.
. Formulation of the Problem
We will consider the radiation problem for an uniform slender-body forced to heave and pitch sinusoidally in calm water with constant speed U in the direction of the negative x-axis. We use two right-handed Cartesian coordinate systems as shown in Fig. 1 
on F'(x, y, z) =F(x0, y0, z0)=0
where, F(x0,y0,z0) = 0 is the hull surface equation in the still position of the body. In the linearized limit, the body boundary condition is satisfied on the boundary of the static body, i.e. on F(x,y,z)=0.
Then the equation (4) is given as follows:
The slender-body approximation may be implemented by assigning orders of magnitude to the spacial differential operators,
The ratio e=B/L or d/L is assumed to be small and the terms of order e2 are neglected, then we obtain the 2-D Laplace's equation in yz-plane.
On the body z=O(d), we compare the oscillating velocities and it follows that, Therefore equation (5) becomes to ( 7) on F(x,y,z)=0 around the body is in the transverse directions, the fluid motion which satisfies equations (3), (6) and (7) can be described in two-dimensions. Tasai (1959) gave the velocity potential disturbed by oscillatory heaving of the Lewis form cylinder as follows : ( 8) Chapman (1975) noted that the governing equations for cbi, has the characteristic lines in the x-t plane, and the problem can be solved as an initial value problem.
He derived the solution chi as a Duhamel integral of the 2-D inditial solutions.
Firstly we follow with his method to express the velocity potential, and then we mention our procedure to get the 2-D inditial solution for a ship-like body.
Radiation potential
The characteristic lines for the equations (3), (6) and (7) To solve the problem as an initial value problem, the body boundary condition (7) should be expressed with the step function H(x). This expression arises from the condition of zero disturbance ahead of the leading edge (x = 0). 
The free-surface condition is then,
Putting (18) into (22),
Let the potential, which satisfies the following conditions, be defined as f(x, g, z). 
The equation (30) may be transformed into
Let the function, f'(t,x,y) be expressed as,
Then the body boundary condition for the function fn and f0 are given by It may be known from equations (34) and (35) that the functions fn and f0 correspond to the 2-D solutions when the body oscillates with a vertical velocity sin cot and cos cot respectively.
From the velocity potential (8) which is expressed with respect to the phase of progressive wave, we can get the velocity potential considered with respect to the phase of heave velocity as follows : (36 ) The functions fn and f0 in (33) can be expressed, in general, as : 
with K= ƒÖ2 / g So that the solution fn for equations (34), (39), (40) and the solution f0 for (35), (41), (42) can be determined by the method of Tasai (1959) .
The function fn can be expressed by considering the imaginary part of equation (36) as follows : (43) The strength of a source per unit length mn can be written in the same way as (11), (44) The function Jo can be expressed by considering the real part of equation (36) 
Substituting (43) and (48) into (33), the function nt,x,y) can be expressed as, (49) Here we change the variables (t,x,y) to its original ones (x,g,z) and express it in non-dimensional form. Then the function, f(x,g,z) is given by (50 ) where For simplicity, let the function .f(x,g,z) be written in a simple form as, (51) where (52) From equation (26) 
we find that the source strength tends to the following expression, 
By partial integration of the third term on the right-hand side of equation (67) account of the speed effect which containes in the free-surface condition, it is expected to provide more rational solution for a high-speed ship than that given by the strip theory.
In the near future we will investigate the above mentioned points. 
